Abstract-Mobile satellites (MS) propagation is important for the study of satellites signal strength. This paper concentrates on the evaluation of best positioning for the experimental data acquisition system, where a portable commercial Global Positioning System receiver was used in getting the best position. The receiver azimuth angle and elevation angle were utilized in obtaining the best results. The experiment is carried out in an open space area where line-of sight will be visible. Measurement is then performed to determine the relationship between the signal performance with respect to the elevation and azimuth angles. The result obtained from this experiment will be used to set a standard and best positioning for the GPS receiver in collecting data for experimental purpose. Single frequency receivers have the advantage that they are low-cost and CA-code acquisition for civilian access provide higher signal to noise ratio than synthesized P-code acquisition. Since the civilian users can have only access of CA-code, while the P-code in mainly for military users, this kind of receiver was used in this research. Details methodology for doing the experimental works will be discussed. The experiment was conducted at roof top of faculty of engineering building, Universiti Malaysia Sarawak. Therefore, a handheld GPS receiver best positioning experiment designed in order to encourage more experimental works to be carried out in the less developed countries. The analysis of the signal performance under different MS environments is performed with respect to the information such as elevation and azimuth angles.
INTRODUCTION
Experimental data for mobile satellite (MS) signal important in communication services. MS system was designed to promote communication to areas where terrestrial communications is not available. This serve as an alternative to the current communication system which normally has a potential to be develop again to support the ever increasing demand of personal and multimedia communication. The portable Global Positioning System (GPS) receivers are increasingly popular among the outdoor user, though the handheld GPS receiver prices have dropped so anybody can afford to buy it.
Communication satellites function as a microwave repeater station for the exchanging of information between the users in different forms [1] . However, GPS is best known as a worldwide positioning system and the main purpose is to provide accurate positioning location at all points on the earth's surface at all times [2, 3] . It is intended mainly for defense purposes but the civilian community now constitutes the bulk of users. The satellites constellation comprises 24 satellites such that at least 4 satellites are visible everywhere on earth at any time. [6, 7] . and with 12 h (sidereal time) duration [4] . The nominal orbital period of GPS satellite is 11 hours, 58 minutes, 4.1seconds [4, 5] . This means that each GPS satellite orbits the earth twice each day.
The commercial handheld GPS receiver used in the experiment was Garmin receiver. The receiver antenna radiation patterns indicates that the antenna gain is 5dBi [8] for a typical micro strip patch antenna having right-hand circularly polarized (RHCP). In order to have high-position accuracy experimental result, a positional experiment was conducted using open space position method. Many researches were conducted on held GPS receiver for precise positioning method mostly the research were on geo-catching, site location and point positioning [9] . This research was based on the data acquisition for experimental method. The receiver used for this experiment was not meant for laboratory purposes but it was designed mainly for navigational and position location [10] .The precise position technique in this paper employed two different approaches, the receiver azimuth position and elevation angle position to get the best experimental technical data.
The signal performance of the MS is affected by many factors such as ionosphere effect, trees shadowed, building shadowed and multipath effect, but this experimental research will focus on the satellite signals for an open space environment in which the receiving satellite signal does not experience significant fading effect due to building or trees.
Handheld receivers are used for positioning and geocatching using DGPS-service or WASS/EGNOS signals. This position is realized using code pseudo-range [9, 11] . By using Garmin handheld receiver the phase and code information Mobile services provided by a single satellite, either LMSS or MMSS, usually require that the operator position the antenna or the receiver in the direction of the GSO satellite, and blockage is usually minimized. Therefore the needs for conducting this research experiment to get the best position, in obtaining the propagation data from MS for technical analysis.
II. METHODOLOGY

A. Research work process flow
A data acquisition system is the communication method between the computer and the GPS receiver to receive the propagation information from the satellites. For the Garmin GPS receiver, the standard NMEA data format is used. The GPS receiver is connected to the computer via serial port. Data acquisition systems using hyper-terminal has been in existence and is been carried out by many researchers, but most of the approach was limited with no much options and flexibility of maintaining the data. In this research work, most cheap way was to introduce, design and developed data acquisition system to acquire mobile satellite signal propagation data and store it for further experimental use. Some experiment conducted use this receiver for mapping functions, geo-catching and data record on laptops [12] . The system will includes measurement of the satellite signal strength, elevation angle and azimuth angle.
The measurements are performed by measuring the signal to noise ratio (SNR) with respect to the satellite elevation angle and satellite azimuth angle at different time under a clear sky condition. For the open space, the effect of the elevation and the azimuth angles on the received SNR will be analyzed for different satellites. This will enable propagation characteristics for different satellites to be determined. A program is developed using Visual C++ programming language (known as NMEA sentences extractor) which was used to extract the satellites azimuth angles, elevation angles and SNR from the raw data. Once the raw NMEA sentences are found, the program will process the sentences by line and by column. The sentences that have been processed will be output to the excel file. The parse program will decode the number of sentences for full data, number of sentence decoded and UTC at the upper part. The satellite PRN, SNR, elevation angle and azimuth angle will be assigned to each corresponding satellite PRN in column at the lower part.
B. Location
The selected location for the system setup was faculty of engineering building, where the receiver was placed on the rooftop of the building as shown from the Google earth satellite picture in Fig. 5 . This gives the GPS receiver a clear view for the mobile satellite signals reception. The chosen location was prepared as to get the best for the receiver because of the high of the building. The sketch dimensions of the building are shown in Fig. 6 . C. Receiver Positioning This is the process whereby an experiment was conducted to check and find the best position for handheld GPS receiver used for this research. The receiver position techniques were categorized as follows:
1) Azimuth angle positioning
The experiment was conducted in an open space and the following items were utilized during the experimental work; set of protractor, laptop and pie chart in the range of 10 o interval. The receiver was positioned on top of the drawn pie chart and data reading was taken for a period of ten minutes. After every ten minutes the receiver was re-positioned for the next reading at 10 degrees interval. Fig. 7 illustrates the photograph of the receiver during experimental work. The reading was tabulated according the Table I formats and thirty-six (36) different reading positions were recorded. The data was later used in analysis purposes. 
2) Elevation angle positioning
The elevation angle positioning is the second experiment conducted for handheld GPS receiver. The laptop and protractor were used in setting the different elevation angle for the receiver. 10 o III. RESULTS AND DISCUSSION interval was set for the different readings measurement.
A. Azimuth Angle Position Results
The experiment lasted for 2 hours 20 minutes and measurements were made for the satellites, PRN 4 and 28. Graphs for the average SNR versus average azimuth angles were plotted.
The SNR shown in Fig. 8 for PRN 4 indicated that the signal is above the 44dBHz reference value and maintained above 44 dBHz throughout the duration. The PRN 28 also has its SNR above 44 dBHz throughout the duration for the signal propagation as illustrated in Fig. 9 . It is clearly indicated that the azimuth position has no effect on this receiver. 
B. Elevation Angle Position Results
The receiver elevation angle positioning (ș r ) experiment conducted for handheld GPS receiver using 10 o interval was set for the different readings measurement. The Fig. 10 indicates the receiver was set at an angle of 90 o where the reading was recorded, Fig. 11 illustrates the receiver at angle position of 70 o were the propagation data was also recorded. with respect to the flat/even surface, then finally the receiver display was placed face down. o should be dBHz based on the study experiment conducted in Japan [12] . If the SNR is less than 44 dBHz, then the received signal is experiencing attenuation effect. A graph analysis of SNR, azimuth and elevation versus time were plotted for the satellites 4 and 28 as illustrated in Fig. 13 to Fig. 16 . The graphs for the receiver elevation angle position experimental analysis were proved also using tabulated average SNR, average elevation and average azimuth result by compares between the two approaches which agreed with each other. From Table II , the average SNR of PRN 4 at receiver position 90 their SNR maintained above 44 dBHz as shown in Fig. 15 and Fig. 16. From Fig. 15 . These indicated clearly that the handheld GPS receiver used for the purpose of this research project need to be position in such away best data acquisition for the satellite propagation data can be obtained.
Finally, the results of azimuth positioning and elevation positioning experiments proved that the positioning of Garmin GPS receiver has to be placed on the flat surface display facing the sky. This will also give guide in the selection of best accurate receiver position for satellites signal observations as well as propagation data recording. IV. CONCLUSIONS Mobile satellite (MS) signal performance is affected by many factors such as ionospheric effect, multipath fading and shadowing effect. There is need for experimental data in the less developed and developing countries such as Africa, Asia, and Latin America for the study and analysis of mobile satellite signal performance for communication purposes, thus, an experimental work is essential to be carried out to investigate the effects and factors such as the tree-shadowed and building-shadowed on the signal strength.
Current methods used to carry out experimental works utilize the existing Geo-stationary satellite network or airborne platform such as airplane and helicopter. These methods are both complicated and expensive.
These indicated clearly that the Handheld GPS receiver used for the purpose of this research project need to be position in such away best data acquisition for the satellite propagation data can be obtained.
The proposed experimental method of using the commercially available, portable, handheld GPS receiver with built-in small size antenna was done in conducting the azimuth positioning and elevation positioning experiments and proved that the positioning of Garmin GPS receiver has to be placed on the flat surface display facing the sky. This will also give guide in the selection of best accurate receiver position for satellites signal observations.
